Context. A high fraction of massive stars are found to be binaries but only a few of them are reported as photometrically variable. By studying the populations of double-lined spectroscopic binaries in the 30 Doradus region, we found a subset of them that have photometry from the OGLE project and that display variations in their light curves related to orbital motions. Aims. The goal of this study is to determine the dynamical masses and radii of the 26 binary components in order to investigate the mass-discrepancy problem and to provide an empirical mass-luminosity relation for the Large Magellanic Cloud. Methods. We use the PHOEBE programme to perform a systematic analysis of the OGLE V and I light curves obtained for 13 binary systems in the 30 Doradus region. We adopt the effective temperatures, and orbital parameters derived previously to obtain the inclinations of the systems and the parameters of the individual components. Results. Three systems display eclipses in their light curves, while the others only display ellipsoidal variations. We classify two systems as over-contact, five as semi-detached, and four as detached. The two remaining systems have uncertain configurations due to large uncertainties on their inclinations. The fact that systems display ellipsoidal variations has a significant impact on the inclination errors. From the dynamical masses, luminosities, and radii, we provide LMC-based empirical mass-luminosity and massradius relations, and we compare them to other relations given for the Galaxy, the Large Magellanic Cloud (LMC), and the Small Magellanic Cloud (SMC). These relations differ for different mass ranges, but do not seem to depend on the metallicity regimes. We also compare the dynamical, spectroscopic, and evolutionary masses of the stars in our sample. While the dynamical and spectroscopic masses agree with each other, the evolutionary masses are systematically higher, at least for stars in semi-detached systems. This suggests that the mass discrepancy can be partly explained by past or ongoing interactions between the stars.
Introduction
Massive stars play a crucial role in the ecology of galaxies, providing mechanical and radiative feedback on their host environments. Their fate is primarily governed by their mass, rotation, and metallicity. They end their lives as core-collapse supernovae, and can produce compact remnants such as neutron stars or black holes. Moreover, massive stars are commonly found in pairs or multiple systems (see e.g. Sana et al. 2012 Sana et al. , 2013 Sana et al. , 2014 . The presence of a nearby companion significantly alters the way that the stars evolve (Paczyński 1971; Pod-accurate stellar parameters of massive stars to compare with binary evolution models.
In this context, eclipsing binary systems are one of the primary sources used to derive the fundamental properties of stars (masses, radii, and luminosities). The high accuracy that can be reached on the stellar properties has greatly contributed to improving stellar evolution theory (e.g. Harries et al. 2003; Hilditch et al. 2005) . Before the Gaia era, eclipsing binaries were also used to determine accurate distances of the clusters or galaxies in which they were embedded (see e.g. Vilardell et al. 2010; North et al. 2010; Kourniotis et al. 2015) . Moreover, they have played important roles in probing the possible interactions between these two components that totally modify the way that they evolve (Nelson & Eggleton 2001; de Mink 2017) .
In the past decade, the massive star population of the Tarantula nebula (also known as 30 Doradus) was the focus of a large multi-epoch optical spectroscopic campaign (the VLT-FLAMES Tarantula Survey VFTS; Evans et al. 2011, PI: Evans, 182.D-0222) . Subsequent observations were then obtained by the Tarantula Massive Binary Monitoring programme (TMBM, PI: Sana, 090.D-0323 and 092.D-0136), which was designed to characterise the properties of the binary systems identified in this region. Among the massive binaries observed by TMBM, 51 were reported as single-lined spectroscopic binaries (SB1) and 31 as double-lined spectroscopic binaries (SB2). The properties of the orbits were provided by Almeida et al. (2017, hereafter Paper I,) whilst the stellar parameters (L, T eff , log g, v sin i) and surface abundances (He, C, and N) of all the components in the SB2 systems were given by Mahy et al. (2020, in press , hereafter Paper III). Among these objects, 13 show clear photometric variations in their light curves from Phase IV of the Optical Gravitational Lensing Experiment (OGLE, Udalski et al. 2015) .
The present paper focuses on the analysis of the light curves for these 13 massive binary systems located in 30 Dor. Our goal is to determine the dynamical masses and the radii of their components. Here we use them to derive mass-luminosity and massradius relations at LMC (Large Magellanic Cloud) metallicity and to investigate the mass-discrepancy problem (Herrero et al. 1992) . The paper is organised as follows. In Sect. 2 we describe the observations and the data analysis procedure. The results for the 13 individual binary systems are provided in Section 3 and are discussed in Section 4. Finally, we summarise and draw our conclusions in Section 5.
Observations and data analysis
Among the 31 SB2 binary systems analysed in Papers I and II, 13 were identified by the OGLE project as showing photometric variations. OGLE V-and I-band photometry were obtained from phase IV of the project (Udalski et al. 2015) . The data were obtained between 2010 March and 2014 March for these 13 systems.
The OGLE light curves were analysed with the software programme PHOEBE (PHysics Of Eclipsing BinariEs, v0.31a, Prša & Zwitter 2005) . PHOEBE models the multi-bandpass light curves and the radial velocity (RV) curves of the object at the same time. This software is based on the code of Wilson and Devinney (Wilson & Devinney 1971) , and uses the Nelder and Mead Simplex fitting method (Nelder & Mead 1965) to adjust all the input parameters and to find the best fits to the light curves. For the Nelder and Mead Simplex, the maximum number of iterations is fixed to 200, and the aimed relative precision to 10 −3 .
Given that all considered components have radiative envelopes, we fix the gravity darkening (g i ) exponent to unity for all components (von Zeipel 1924) , and also the surface albedos (A i = 1.0). For the limb darkening, we use the square root law, better suited for hotter stars (Diaz-Cordoves et al. 1995) . The option of a reflection effect is enabled and set to two reflections. All the orbits are taken to be circular. A χ 2 minimisation procedure computed between the synthesised light curves and the observed data is used to evaluate the quality of the solutions.
To complete our dataset, we use the orbital parameters given in Paper III(the orbital periods, projected semi-major axes, mass ratios and HJD 0 ) and the RVs that were derived in Paper I. We keep the effective temperatures of the stars (derived after spectral disentangling and atmosphere fitting in Paper III) fixed for our analysis, and only consider the Roche lobe filling factors (and thus the configurations of the systems) and the inclinations as free parameters. The uncertainties of the effective temperatures are neglected. As specified in Paper III, the current most massive stars of the systems are defined as primaries.
Results
Based on the ratio of the radius of the components to that of their Roche lobe, we classify the 13 systems in four different categories:
detached when both components are well within their Roche lobe; semi-detached when one component fills its Roche lobe; contact/over-contact when both components fill their Roche lobes; uncertain: when the uncertainties on the Roche lobe filling factors are too large to allow reliable classification of these systems (e.g. because of the low inclinations of the systems, and that only ellipsoidal variations are detected)
The inclinations (i), dynamical masses (M dyn ), and radii (R) obtained by light-curve fitting are provided in Table 1 . We also provide the orbital periods (P orb ) and mass ratios (M P /M S ) of the systems, as well as the effective temperatures (T eff ), and spectroscopic (M spec ) and evolutionary (M evol ) masses of the components. We compute the luminosities (L) of the stars from their radius and their effective temperature (the solar luminosity value was taken from Mamajek et al. 2015) . The radius of the Roche lobe (R RL ) is computed from Eggleton (1983) . As an example, Fig. 1 shows the light curves of VFTS 061 and their best fits with PHOEBE. The other fits are shown in the Appendix. The error bars given in Table 1 are established by exploring the parameter space. For this purpose we fix one parameter and allow the others to vary in order to reach the minimum of the χ 2 . The error bars are then determined for a variation in the χ 2 corresponding to a 68.3% confidence level (1 − σ) and the appropriate number of degrees of freedom.
Detached systems

VFTS 500
VFTS 500 is classified as an O6 V + O6.5 V binary system. It has an orbital period of 2.88 days. Its light curve ( Fig. A.1) shows grazing eclipses and ellipsoidal variations. Morrell et al. (2014) reported an inclination of 64 • and individual masses of 20.5 ± 0.6 M for the primary and 20.2 ± 0.6 M for the secondary. From effective temperatures of 40700 K for the primary and 39400 K for the secondary, we derive an inclination of 61.2 +2.1 VFTS 543 is composed of an O9.5 V primary and an O9.7 V secondary in a 1.38-day orbit. The light curves (Fig. A. 2) display ellipsoidal variations, with ∆m = 0.06 in the V band and ∆m = 0.04 in the I band. We use as effective temperatures 33200 K for the primary and 32400 K for the secondary. We estimate an inclination of 37.2 +3.8 −2.7 • for the system. This value gives us masses of M P = 22.5 +6.0 −4.4 M and M S = 20.0 +5.4 −3.9 M . The radii are estimated to R P = 6.1 +0.2 −0.80 R and R S = 5.7 +0.2 −0.9 R . The stars fill about 60% of their Roche lobes.
VFTS 642
VFTS 642 was classified as an O5.5 V + O9 V binary system. The system has an orbital period of 1.73 days. Its light curve (Fig. A. 3) displays ellipsoidal variations with a difference in magnitude of about ∆m = 0.03 in the V band and ∆m = 0.07 in the I band. The inclination of the system is determined to be 33.7 ± 5.0 • . From effective temperatures of 40700 K for the primary and of 34800 K for the secondary, we compute radii of
The primary fills 43% of its Roche lobe and the secondary 51%. Their masses are estimated to M P = 29.8 ± 11.7 M and M S = 19.2 ± 7.6 M .
VFTS 661
VFTS 661 is an O6.5 V + O9.7 V binary system where the two components almost fill their Roche lobe with a filling factor of about 75% for the primary and 82% for the secondary. The system has an orbital period of 1.27 days. Its light curve (Fig. A.4 ) exhibits clear eclipses. The system is seen under an inclination of 64.5 +0.2 −0.6 • . We fix the effective temperature of the primary to 38400 K and that of the secondary to 31800 K. The masses are estimated to be M P = 27.3 +0.9 −1.0 M and M S = 19.4 +0.6 −0.7 M . The mean radii are measured to R P = 6.8 +0.04 −0.01 R and R S = 5.7 +0.03 −0.01 R .
Semi-detached systems
VFTS 061
VFTS 061 is a semi-detached binary system with a circular orbit and a period of 2.33 days. The two stars were classified as O9 V and O9 III in Paper III. We fix the effective temperatures to 33500 K for the primary and to 32900 K for the secondary. From PHOEBE we derive an inclination of 69.1 • ±0.9 • . The two components have roughly the same temperature even though the secondary has a lower surface gravity, filling in its Roche lobe. We estimate a mass of M P = 16.3 ± 1.4 M and a mean radius of R P = 7.2 ± 0.2 R for the primary whilst the secondary has a mass of M S = 8.7 ± 0.6 M and a radius of R S = 7.3 ± 0.3 R . Figure 1 displays the light curve and its PHOEBE best-fit model.
VFTS 094
VFTS 094 is an O4+O6 binary system with very low projected masses for both components (M P sin 3 i = 3.19 ± 0.59 M and M S sin 3 i = 2.95 ± 0.54 M ) and an orbital period of 2.26 days. We note that no luminosity class was assigned to stars with spectral classification earlier than O7 in Paper III because of the wavelength range covered by the spectroscopic observations. However, Walborn et al. (2014) classified the primary as O3.5 Inf * p. Its light curve (Fig. A.5 ) displays ellipsoidal variations with ∆m = 0.05 in the V band and ∆m = 0.08 in the I band. In Paper III we derived effective temperatures of 41900 K for the primary and 40100 K for the secondary. From PHOEBE we estimate for the system an inclination of i = 28.1 +3.4 −3.0
• . This yields masses of M P = 30.5 +11.6 −10.6 M and M S = 28.2 +10.7 −9.8 M as well as radii of R P = 10.9 +1.1 −1.7 R and R S = 8.1 +1.2 −1.1 R .
VFTS 176
VFTS 176 is classified as an O6 + B0.2 V binary system with an orbital period of 1.78 days. The effective temperature of the primary is fixed to 38300 K and that of the secondary to 28500 K. Its light curves show eclipses (Fig. A.6 ). We determine an inclination of i = 89.70 • ± 0.30 • . We estimate that the primary has a radius of R P = 9.4 ± 0.1 R , filling in its Roche lobe. The secondary has a radius of R S = 4.9 ± 0.2 R . We estimate masses of M P = 28.3 ± 1.5 M and M S = 17.5 ± 0.9 M .
VFTS 450
VFTS 450 was analysed by Howarth et al. (2015) . The fainter component (the primary) is classified as O8 V and the brighter one (the secondary) as O9.7 I. The system has an orbital period of 6.89 days. We fix the effective temperatures to 33800 K for the primary and 28300 K for the secondary. The light curve of VFTS 450 (Fig. A.7) shows ellipsoidal variations and perhaps grazing eclipses, but the dispersion of the data points prevents us from being more precise. Given the spectral classification of the two components, the most plausible configuration is that the secondary fills its Roche lobe. Under this assumption, we determine an inclination of about 63.5 +1.7 
VFTS 652
VFTS 652 is a binary system composed of an O8 V primary and an evolved B1 I secondary, and was already studied by Howarth et al. (2015) . The orbital period of the system is 8.59 days. The configuration of the system indicates that the secondary fills its Roche lobe. However, the light curve only displays ellipsoidal variations and perhaps grazing eclipses (Fig. A.8 ), but the dispersion of the data points does not allow us to distinguish between the two possibilities. PHOEBE suggests an inclination of i = 63.7 +0.9 −4.8
• . From this value and from effective temperatures of 32100 K for the primary and 23900 K for the secondary, we determine masses of M P = 18.1 +3.6 −4.2 M and of M S = 6.5 +0.8 −1.1 M . We also estimate radii of R P = 15.4 +0.7 −0.3 R and R S = 16.8 +0.7 −0.2 R . We note that these results are in agreement with those of Howarth et al. (2015) within the error bars. 
Contact systems
VFTS 066
VFTS 066 is a system classified as O9 V+B0.2 V. It has an orbital period of 1.14 days. Its light curve (Fig. A.9 ) displays ellipsoidal variations due to the deformation of the stars. The minimum masses of M P sin 3 i = 0.35 ± 0.01 M and of M S sin 3 i = 0.18 ± 0.01 M given in Papers I and II suggest a very low inclination for the system. From Paper III, the effective temperature of the primary is fixed to 32800 K and to 29000 K for the secondary. With its short orbital period, we can assume that the two objects are close to filling or fill their Roche lobe. The fit of the light curve confirms these assumptions. We indeed determine an inclination of i = 17.5 +3.2 −2.5
• , which provides masses of M P = 13.0 +7.0 −5.0 M for the primary and M S = 6.6 +3.5 −2.8 M for the secondary. Their radii are estimated to R P = 5.8 +0.5 −0.8 R and R S = 4.4 +0.4 −0.8 R , respectively. This analysis also confirms that, within the error bars on the inclination, both components fill or exceed their Roche lobes.
VFTS 352
The light curve of VFTS 352 (Fig. A.10 ) has been thoroughly analysed in photometry by Almeida et al. (2015) and in spectroscopy by Abdul-Masih et al. (2019) . We derive values for the effective temperatures of both components of 41600 K for the O5.5 V primary and 40600 K for the O6.5 V secondary. VFTS 352 has an orbital period of 1.12 days. The light curve shows an over-contact system seen under an inclination of 53.6 +1.3 −0.9 • . We derive masses of M P = 25.6 +1.7 −1.4 M for the primary and of M S = 25.1 +1.6 −1.4 M for the secondary. Their mean radii are estimated to R P = 6.8 +0.1 −0.2 R and R S = 6.8 +0.1 −0.2 R , respectively. Taking the effective temperature from Abdul-Masih et al. (2019) into account leads to a slightly higher inclination of 55.5 • ± 0.7 • , masses of M P = 23.7 +1.6 −1.3 M and M S = 23.3 +1.4 −1.2 M and radii of R P = 6.4 +0.1 −0.2 R and R S = 6.3 +0.1 −0.2 R . These results are consistent with our study. However, we obtain smaller radii and lower masses than Almeida et al. (2015) derived from their analysis, although the differences are small.
Uncertain configurations
VFTS 217
VFTS 217 is a binary system composed of an O4 primary and an O5.5 secondary with an orbital period of 1.86 days. Given their spectral types and the short orbital period of the system, we expect that both components almost fill their Roche lobe. The light curve of the system displays ellipsoidal variations (Fig. A.11) , but no eclipses. The fit of the light curve provides an inclination of the system of 40.0 ± 4.0 • . With effective temperatures of 45000 K and 41800 K for the primary and the secondary, respectively, we estimate that the mass and radius of the primary are M P = 46.8 ± 11.7 M and R P = 10.1 +1.5 −1.2 R , and for the secondary M S = 38.9±9.7 M and R S = 9.4 +1.4 −1.0 R . More than 80% of the Roche lobe volumes are filled by the stars.
VFTS 563
VFTS 563, composed of two O9.5 V stars, shows ellipsoidal variations in its light curve (Fig. A.12) . The effective temperature is 32400 K for both stars. PHOEBE provides us with an inclination for the system of i = 29.7 +4.9 −2.0 • . The masses that we infer from this inclination are M P = 26.2 +11.9 −5.2 M for the primary and M S = 20.0 +9.1 −3.9 M for the secondary. Their radii are computed to be R P = 6.6 +0.4 −0.7 R and R S = 5.8 +0.4 −0.6 R , meaning that about 85% of the Roche lobe volumes are filled by the stars.
Discussion
Mass-luminosity relation
The analysis of the 13 light curves of O-and early B-type binary systems in 30 Dor allows us to determine the masses and the radii of their components. Even though not all our systems are clearly detached, we are able to establish the mass-luminosity and massradius relations for massive stars in 30 Dor, and we compare them with other relations found for the LMC, SMC, or the Milky Way. There is, however, a considerable spread expected between the different mass ranges, even for 'well-behaved' single stars. According to the theory, the mass-luminosity relation follows where µ is the mean molecular weight of the stellar gas and β > 1 (for a star with 30 M , β = 2.8; see Fig. 17 of Köhler et al. 2015) . In this power law the exponent α describes the slope of the massluminosity relation in the log L − log M plane. This relation is very steep near the solar mass (α ∼ 5); instead, α → 1 when M → ∞, due to the increasing radiation pressure for higher masses (Kippenhahn & Weigert 1990) . In the core of the star, µ can change by a factor of 2.2 during the hydrogen burning phase. Therefore, if the convective core comprises about half of the mass of the star, the average µ can change by a factor of 1.6, and thus a spread in luminosity at 30 M of 1.6 β is expected, which gives a factor of 3.7 (0.57 dex in logarithm of the luminosity, Brott et al. 2011; Köhler et al. 2015) .
To build these relations for the stars in the LMC, the conservative approach is to first exclude all the systems that are believed to have interactions between the two components (semidetached or contact systems). From Paper III there is no indication that the remaining systems (VFTS 217, VFTS 500, VFTS 543, VFTS 563, VFTS 642, and VFTS 661) have indeed interacting components. In restricting the sample to these systems, we limit ourselves to a mass range between 20 and 50 M . We then fit to the data a linear regression which gives log(L/L ) = [2.32 ± 0.18] log(M/M ) + [1.74 ± 0.08]
(1) for masses between 20 and 50 M (Fig. 2 , right part of dashed black line). When we overplot the individual properties of components in eclipsing binary systems from the LMC analysed by Morrell et al. (2007, and references therein) , we see that their most massive systems agree well with those of our sample and that the relation provided for the mass-luminosity also fits their data. If we now perform a linear regression on their systems with masses between 4 and 20 M , the relation that we obtain is: log(L/L ) = [3.06 ± 0.22] log(M/M ) + [0.87 ± 0.11]
(2) (confirming that provided by González et al. 2005 ; see Fig. 2 , blue dot-dashed line). Thus, the two relations seem different and clearly depend on the mass range.
Another mass-luminosity relation was given by North et al. (2010) for objects with masses between 4 and 20 M located in the SMC. These authors provide a mass-luminosity relation:
This range is similar to that given by González et al. (2005) and Morrell et al. (2007) for stars in the LMC, and we conclude that the two relations agree well with each other. The mass-luminosity relation was also derived for stars with different mass ranges in the Milky Way. 
for Galactic stars between 10 and 50 M . We display this linear fit in Fig. 2 (dotted line) to compare it with our data. This relation seems to be more an average value than a good fit of the observed data, and emphasises the need for either splitting the mass range to properly fit the data or to increase the degree of the polynomial fit. Another possible difference arises because these authors have not discarded those systems showing probable mass transfer between both components. Given our results and those from the literature, it seems that metallicity does not play a role in the mass-luminosity relation, which is not what we expected. A star with the same mass but with a lower metallicity would indeed be expected to have a higher luminosity due to lower opacities and due to the radiation that would be freely flowing to the stellar surface. Moreover, we can confirm from observation that the mass-luminosity relation is different depending on the mass range in question. It indeed shows that the exponent tends to be smaller when the stellar masses are higher. In order to derive a unique relation for the entire mass range of massive stars (from 4 to 50 M ) in the LMC, we use a polynomial of degree two. We obtain the follow- 
This relation is represented as a purple solid line in Fig. 2 . In Fig. 2 , we also plot in red two mass-luminosity relations for homogeneous ZAMS (X H = 0.7) and TAMS (X H = 0.0) stars provided by Gräfener et al. (2011) . Based on the mass-luminosity relation, there can be no core hydrogen burning star which is not located between the two lines (i.e. this should also be a hard limit for post-interaction binaries). We see that among the semidetached binaries the two secondary components of VFTS 176 and VFTS 652 are outside these two lines. We also see that two other stars deviate more than 1σ from these two lines: the primary component of VFTS 563 and the secondary star of VFTS 661.
Mass discrepancy
Historically, three different approaches 1 to measuring the mass of a star have been developed:
the spectroscopic mass (M spec ) is computed from the surface gravity and the mean stellar radius, through atmosphere modelling and absolute luminosity; the evolutionary mass (M evol ) is obtained from the position of the star in the Hertzsprung-Russell diagram; the dynamical mass (M dyn ) is determined from the minimum mass of the component in a binary system and the inclination of a system (estimated through photometry or relative astrometry).
For our analysis, the evolutionary masses were computed by using the Bayesian tool BONNSAI (Schneider et al. 2014 (Schneider et al. , 2017 with the luminosities, effective temperatures, surface gravities, and projected rotational velocities (derived in Paper III) as inputs. This allows a statistical comparison of the empirical results with evolutionary tracks of Brott et al. (2011) and Köhler et al. (2015) . Herrero et al. (1992) noted a systematic discrepancy between the evolutionary and the spectroscopic masses with the evolutionary masses on average higher than the spectroscopic estimates. The general picture tends to show now that the evolutionary and spectroscopic masses for populations of massive single stars are roughly consistent for masses higher than 25-35 M (see e.g. Martins et al. 2012; Mahy et al. 2015) . In contrast, for objects with initial masses lower than this threshold, the evolutionary masses are systematically higher than the spectroscopic masses (see e.g. Markova & Puls 2015; Markova et al. 2018; Schneider et al. 2018) .
The analysis of eclipsing detached binary systems provides us with a unique way to determine the exact masses of stars. We can use it as a Rosetta Stone to tackle the mass-discrepancy problem. Martins et al. (2017) pointed out that the evolutionary masses in their sample of six binary systems were also systematically higher by about 15-20% than the spectroscopic and dynamical masses. In Table 1 , we give the dynamical, spectroscopic, and evolutionary masses for each component of the 13 systems with light curves studied in the present paper. We also give the different ratios of these different masses.
While dynamical and spectroscopic masses are measurements that are independent of the evolutionary history of binaries, the evolutionary masses depend on the stellar evolution models used to extract them, in particular single-star tracks. A comparison between these three masses is performed in Fig. 3 .
The comparison between the spectroscopic and dynamical masses offers a good agreement within the error bars, even for the components in interacting systems (given that these measurements are independent of the evolution of the stars). Four stars, however, deviate by about 1.5 − σ (see Table 1 ): the primary of VFTS 176, the two components of VFTS 352 and the secondary of VFTS 450. These four objects are either in semi-detached or contact configurations, but as mentioned above their evolution should not have an impact on these two masses. The causes of this discrepancy therefore remain uncertain.
When we consider the evolutionary versus spectroscopic masses (Fig. 3, middle panel) , we observe that a general agreement exists between these two masses for stars in detached systems. For objects in semi-detached systems, and to a lesser extent in contact systems, the discrepancy is clearly visible, with evolutionary masses systematically higher (i.e. these stars tend to be overluminous). In almost all the case (except for VFTS 652 where both components are overluminous when we compare the spectroscopic and evolutionary masses), the components that show the largest discrepancy are the stars that fill the Roche lobe, suggesting that the mass transfer and thus the stripping of their outer layers makes them more luminous than their physical properties tend to indicate. The comparison of their properties with single-star evolutionary tracks is therefore no longer valid since mass transfers affect the properties of these components.
When we compare the dynamical masses to the evolutionary masses, we draw the same conclusions. There are, however, three clear outliers among the detached systems: both components of VFTS 500, and the secondary of VFTS 661. As mentioned above, we also observe a systematic shift indicating that the evolutionary masses tend to be higher than the dynamical masses for the components in interacting systems (semi-detached and contact). The stripping of the outer layers of the mass donors tends to make them more luminous, increasing their evolutionary mass. This result confirms that the use of single-star evolutionary tracks to explain the product of binary interactions do not match. This trend was also observed by Martins et al. (2017) for massive binary systems located in our Galaxy.
Conclusion
We analysed the OGLE light curves of 13 binary systems in the 30 Doradus region. Among the 13 light curves there are only three that display deep eclipses; the others are reminiscent of ellipsoidal variations or over-contact systems. The study of the light curves gives us access to the inclinations of the systems, and thus to the dynamical masses and radii of each component. However, for the systems showing ellipsoidal variations, the uncertainties on their inclinations are large, which also implies large uncertainties on their masses and radii. These data complement the optical spectra obtained in the frame of the Tarantula Massive Binary Monitoring project (Almeida et al. 2017) . Disentangled spectra were already modelled with an atmosphere code, and the individual parameters of each component are provided in Paper III. The effective temperatures of each component were adopted here to model the OGLE light curves. By fitting the light curves, we confirmed the configurations established in Paper III for four detached, four semi-detached, and two contact systems. We also revised these configurations for three systems. For VFTS 094, the system is expected to be semi-detached. For VFTS 217 and VFTS 563, the configurations are uncertain and it is not clear whether these systems are detached or in contact. These uncertainties come from the low inclinations inferred for those systems and because their light curves do not show any eclipses, but do show ellipsoidal variations.
We used the masses, luminosities, and radii of the stars to compare the mass-luminosity and mass-radius relations. As expected from theory, the relations are different with respect to the mass ranges of the stars, but appear to be independent of the metallicity regimes. If covering the entire mass range of massive stars (from 4 to 50 M ) is required, we provide a second-degree equation that fits our data best.
We also compared these dynamical, spectroscopic, and evolutionary masses of the star in our sample. While the two first masses are measurements, the others are dependent on the evolution of the stars. We observe a general agreement, within the error bars, between the dynamical and spectroscopic masses. The two masses agree well with each other, which implies a high credibility for the dynamical masses and for the spectroscopic masses for the entire mass range under investigation. A discrepancy is clearly present when we compare the dynamical and spectroscopic masses to the evolutionary masses, with the largest differences occurring for members of the semi-detached systems.
Through the present analysis we provide a set of stellar parameters for massive binary systems that can now be compared with binary evolutionary models in order to validate these models and to better understand the different stages of evolution of massive binary systems.
